Introduction & Brief Literature Review
In Slovakia, day surgery has been developing since 2000. Its development is connected with a formation of the Slovak Association of Day Surgery that supported the formation of a legal framework to create day surgery workplaces. Howe ver, the ratio of day surgery (approximately 7% out of the total number of rea lised surgeries in comparison to 40-70% ratio abroad) is very low in spite of the fact that the Ministry of Health of the Slovak Republic supports it significantly (Gavurova & Hyranek, 2013; Gavurova et al., 2014) [1] [2] . Day surgery has been operating successfully abroad for decades and it has also been used by older patients as it is interconnected with subsequent nursing care in many countries.
The fundamental characteristic of day surgery operation states that it is an operation, which is relatively patient-friendly with regard to the patient's body and it does not represent any extremely high post-operative burden for the patient's body (Jarrett & Staniszewski, 2006) [3] . It is also necessary to take into consideration the level of operational invasiveness, the relevant complications, the risk of blood loss, the estimated post-operative pain or the time which is necessary to perform day surgery operations (Kroneman, 2001 ; Soltes et al., 2011a; Soltes & Gavurova, 2014) [4] [5] [6] . Threrefore, minimally invasive procedures, particularly in general surgery, represent a viable option (Soltes et al., 2010) [7] . Furthermore, there are also patients' characteristics that may promote or prohibit day surgery preference for the given procedure (Soltes & Radonak, 2014; Popa et al., 2015) [8] [9] . Day surgery decreases a risk of nosocomial infections that extend the treatment period and increases treatment costs. Day surgery differs within each country. This may be caused by many reasons of both economic and non-economic character (Soltes, [13] [14] [15] .
In the context of the given facts, this article provides another partial view of health system efficiency by using a chosen method of evaluating the day surgery efficiency in Slovakia. We obtained the data on the basis of contractual cooperation with the National Health Information Center.
Purpose
The main purpose of our paper was to do day surgery efficiency analyses in the Slovak regions (NUTS III level) in the period of 2009-2014 (the relevant day surgery data have been collected on the basis of the Ministry of Health of the Slovak Republic Guidelines since 2009). Our main analytical methods were DEA (CCR, BCC and FDH) input oriented models. We assume that the number of patients is already defined and it is not rational to increase it due to different medical, personal and technological requirements of day surgery therapy patients.
Data and Research Methods
«The Annual Report of Day Healthcare» is the data source for our DEA analysis of day surgery healthcare efficiency (The Ministry of Health of the Slovak Republic). It was offered to us by the National Health Information Center of Slovakia.
Slovak regions with day surgery facilities are our research objects. We have analysed suitable available indicators of day surgery efficiency during the years 2009-2014. The number of day surgery patients in two age groups (paediatric patients under 18 years old and adult patients of 19 or more years old) was the output. The corresponding number of both paediatric and adult beds was used as the input.
Besides descriptive statistics, we have used three input orien ted DEA models (CCR, BCC a FDH) (Cooper et al., 2007) [16] . The CCR model with constant returns to scale was the first DEA model (Charnes et al., 1978) [17] . The BCC model with variable returns to scale was published later (Banker et al., 1984) [18] . The linear combination of units (in our case the units are Slovak regions in corresponding years) is used to compute optimum values of inputs and outputs in the DEA models. It evokes the question of reality of such «regions» in our case.
DEA is a non-parametric approach for frontier estimation. Basic models are discussed in works of many authors and applied in different areas. In the Slovak Republic, the DEA models have been used to measure the efficiency of financial institutions (Kocisova, 2012) [19] or the efficiency of the agricultural sector (Kocisova, 2015) [20] .
A different approach to the problem of efficiency was published in 1984 (Deprins et al., 1984; Cooper et al., 2007) [16] [17] . It does not require the basic classic condition for the production models -convexity of production sets. Another important diffe rence in comparison with other DEA models is that evaluated units are compared only to real efficient units, not to their li near combinations. Optimal (dominant) units are on the so-called Free Disposal Hull (FDH) of production set. Its definition is very simple:
Production units are compared with optimum units on FDH in such a way that none of the units has a smaller input and a larger output. Then, for all at least one of the three conditions is valid The optimal unit produces the same output by a smaller input or a larger output by the same input or a larger output by a smaller input. Input oriented FDH model is then defined by:
where is the input efficiency, X and Y are input and output matrices and is the Boolean variable with values 0 or 1. Computational simplicity is an advantage of the FDH method. It is not necessary to use optimisation programming methods. Only pair-wise comparisons of units are needed. Possible existence of so-called slacks is a disadvantage of the FDH. However, it is also the problem of the classic radial CCR and BCC DEA models. In our case of one input and one output, the existence of possible slacks can be easily controlled visually. For statistical and graphical analyses, we have used the statistical system SPSS version 19. The software DEA solver was used to conduct the DEA analyses (Cooper et al., 2007) [10] . In next part, we briefly present statistical parameters of the analysed variables (day surgery indicators).
Results a) Descriptive statistics results
There are eight self-government regions in Slovakia (NUTS III level). In the paper, we use their abbreviations from National Health Information Center of Slovakia: Banska Bys trica (BC), Bratislava (BL), Kosice (KI), Nitra (NI), Presov (PV), Trnava (TA), Trencin (TC) and Zilina (ZI). The available data co ver a period of five years: 2009-2014 (then, for example, the case of Trencin region in 2012 is marked as TC12). Basic statistical parameters of examined available variables (the number of day surgery paediatric patients, the number of day surgery adult patients, the number of day surgery paedia tric beds, the number of day surgery adult beds) are shown in Table 1 . We used them in the efficiency analysis of Slovak regions (Mean = arithmetic mean, Std. Dev = stan dard deviation. The number of cases is 48 (eight Slovak regions in the period of six years).
The mean number of day surgery paediatric patients is 1,463. The minimum number (201) was in Trencin region in 2009, whereas the maximum number (3,377) was in Presov region in 2014.
The number of day surgery adult patients has a mean value of 15,410. The minimum number (4,233) was in Trnava region in 2009, whereas the maximum number (33,049) was in Bratislava region in 2014.
Tab. 1: Statistical parameters of day surgery in Slovak regions during the years 2009-2014
Source: Own calculations (2) (1)
ECONOMICS AND MANAGEMENT OF ENTERPRISES
The mean number of day surgery paediatric beds is 43 ranging from the minimum value of 5 in Trnava region in 2009 to the maximum value of 173 in Nitra region in 2014.
The mean number of day surgery beds for adults is 172 with their minimum number of 30 in Trnava region in 2009 and their maximum number of 439in Bratislava region in 2014. In the next part of this paper, we present the results of the application of the DEA methods to calculate the available day surgery indicators.
b) DEA analyses results
We have a production dependence with one input (the number of day surgery beds) and one output (the number of day surgery patients). It is easy to depict it in the common scatter-plot where we can see relative positions of Slovak regions during the analysed time period in production possibility set between the number of day surgery patients (the vertical axis) and the corresponding number of day surgery beds (the horizontal axis). Figure 1 is shows a production set of paediatric day surgery efficiency problem with the CCR (constant returns to scale) and the BCC (variable returns to scale) production frontiers. The FDH production frontier is not depicted because the relevant software was unavailable we have not got software for it. From the viewpoint of the CCR model of paediatric day surgery, is efficient Banska Bystrica region was efficient in 2014 (BC14). A line from the point (0.0) goes through it and determines the CCR efficient production frontier. Other Slovak regions should shift to the CCR production frontier in the horizontal direction to the left to become input efficient. The BCC production frontier is piecewise linear function which goes through four BCC efficient cases.
An overview of the results of DEA analyses for paediatric day surgery is reflected in Table 2 which contains CCR, BCC and FDH efficiency scores. A reduction of day surgery beds that is needed for Slovak regions (with day surgery facilities) to become efficient is computed easily from efficiency scores, e.g. if efficiency is 0.7, then the relative reduction is 1 -0.7 = 0.3 (30%). Of course, the efficient units have a 0% reduction. The most conservative is the CCR (with constant returns to scale) model. Usually, only one unit is efficient in its case. Then follows the BCC model (with variable returns to scale) with more than one efficient unit. The FDH model is the least conservative. It has even a larger proportion of efficient units.
Then, three regions follow, namely Zilina in 2014 (ZI14), Banska Bystrica in 2013 (BC13) and Kosice in 2012 (KI12) with almost the same reduction just above 50%. Nitra was relatively the «worst» region in 2014 (NI14) with its necessary bed reduction of large proportion equal to 96% (from 173 beds to only 6 beds). It is also clear from Figure 1 . The region is in the lower right corner of production set and falls far behind the other regions. Furthermore, Nitra region has been at the end of the list of rank order through all the years. Figure 2 . In Table 3 , there is an overview of corresponding DEA results analyses. Now, from the viewpoint of the CCR model, Zilina region was efficient in 2009 (ZI9) (see also Figure 2 ). The second region is Zilina region in 2010 (ZI10) with a small 1.7 % reduction. Thus, Zilina region was almost efficient in 2010. The last region was Presov in 2011 (PV11) with a large necessary input reduction of 80.8 %.
On Now we can make some summary evaluations. is An overview of the FDH efficiency results of Slovak regions in the period of six analysed years is shown in Table 4 .
Banska Bystrica was relatively the best region in the field of paediatric day surgery. 
Source: Own calculations
If we put together the results from both groups of day surgery, then Trnava, which was efficient six times during 12 evaluated cases (regions and years), is relatively the best region. The second place is held by Banska Bystrica which was efficient for five times. Two regions were efficient three times: Bratislava and Zilina.
We have found out the differences in the efficiency of units that were performing day surgery separately for children and adult patients in the individual regions of Slovakia by means of the analysis. It is very complex to form particular reasons of given differences. The deliberate use of own reporting methods in the given health facilities represents one of those reasons. It is caused by the present price strategies of health insurance companies. They influence day surgery availability by concluding the contracts with healthcare providers and setting financial limits. This leads to a deliberate transformation of procedures from day surgery group procedures to a separately reimbursed group of procedures by many healthcare providers (the patient is discharged within 72 hours -a 3-day procedure). This becomes financially more advantageous. If a healthcare provider performs the procedure that is already recorded as a one-day procedure without stating adequate reasons by means of a traditional hospitalization form, he receives a payment in the amount of a day surgery procedure from his/her health insurance company. It is related to deeper system issues that are connected with pricing policies of health insurance companies, short-term period of contractual relationships between healthcare providers and health insurance companies, as well as with other issues (legal, procedural, etc.).
Conclusions
The article deals with the issue of day surgery efficiency in Slovakia. It is part of health system and is not very highlighted. Thus, the development of day surgery in Slovakia has been stagnating for a long period of time. This may be proved by a minimum rate of day surgery procedures within the total amount of procedures. We have chosen a methodology that corresponds to the structure of available data, as well as to the given research target to evaluate the level of day surgery efficiency with regard to the individual regions of Slovakia.
We have conducted input oriented CCR, BCC a FDH DEA efficiency analyses of day surgery in Slovak regions (NUTS III level) in the period of 2009-2014 on basis of data offered to us by the National Health Information Center. From the available indicators, we have used the number of beds as the input. The number of day surgery patients was the output.
In case of paediatric day surgery, the most frequent peer was Banska Bystrica region in 2013 (17 times), in 2014 (21 times) and in 2010 (4 times) according to the FDH model. Its proportion is 87.5%. If we take the criterion of 50% or more in the necessary reduction of beds as useless surplus of beds, then among the worst regions are: Nitra region (in all the analysed years from 2009 to 2014 it had double the required beds), Kosice -during five years and Presov and Zilina -during three years.
In the field of adult day surgery, the most frequent peers are: Banska Bystrica in 2012 (11 times) Significant differences were found on the basis of efficiency analysis of facilities that provide day surgery for child and adult patients in individual regions. It is an important result for those who will form health and social policies in Slovakia and for those who will form a strategic framework as well as for health legislation experts. The submitted analysis contains valuable information related to the specialisation of day surgery clinics. Day surgery will provide many options to increase health system efficiency, which is connected with bed reduction, cutting the hospitalisation time, elimination of waiting list periods for individual procedures, as well as making efficient a complex planning system. Its procedural and system consistency, together with the allocation of the present healthcare providers' network, will support the efficiency processes in Slovakia, as well as the contentment on the side of patients, healthcare providers, health insurance companies, the Ministry of Health of the Slovak Republic and other stakeholders.
